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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications.] 

The Deformation of Rocks under Tidal Load. 

That a shore-line should be depressed by the weight of 
a high tide and rise again when the tide retreats is an 
idea that has occurred to many. Sir George Darwin has 
on certain assumptions calculated the form and amount of 
deformation to be expected under given tidal conditions. 
In the British Association Report for 1910, p. 49, I showed 


Electrical Discharge—Possible Cause of Flare Spots 
in Photographs. 

During a recent yachting cruise on the north-east coast, 
I sailed from Holy Island to St. Abbs, arriving off the 
harbour before the fishing fleet came out, and therefore 
dropped anchor off the entrance. About 5.30 p.m. some 
of the Scotch herring boats sailed out, and I photographed 
one shortly after leaving the entrance, and another when 
she was well outside. On having the two negatives 

developed and printed, I was disappointed to notice that 

both pictures were considerably marred by a white flare 
extending from the mast and yard of the sail skywards. 

At first I put down the flare spot to light leaking into 

the camera, or some sort of optical halation. On consider¬ 
ing the matter more carefully, I was struck with the 
coincidence of both photographs showing the defect start- 



Fig. i. —Record of Deformation of Ground by Tidal Load. 


what had actually been recorded by Mr. W. E. Plummer 
at the Bidston Observatory, which lies two miles inland 
from high-water mark. At that place a io-foot tide re¬ 
sulted in an angular deflection of approximately 0-2". 
Had the instrument been nearer to the sea a greater 
change in inclination might have been expected. 

This year, between March 4 and May 24, an instrument 
similar to that at Bidston was, by the kind permission of 
the committee of the Royal Victoria Yacht Club, installed j 
in the base of their premises at Ryde. The distance j 
between this installation and high-water mark was 138 
feet. The displacements due to a 10-foot tide were approxi¬ 
mately 0*9". This is more than I should expect to find 
at Bidston if that observatory were near to the high-water 
mark. If it would be really greater, then the soft 
Tertiaries beneath the Solent yield more than the hard 
sandstones which run seawards from Bidston. This may 
perhaps be a point of interest to geologists. The astro¬ 
nomer with his observatory near a seashore will realise 
the extent to which he is handicapped, due to tidal tilt¬ 
ing, in relation to the man who makes similar observa¬ 
tions twenty miles inland. 

Considering the magnitude of the deflections due to tidal 
load, the geophysicists may wonder whether we could or 
could not in a country like Britain obtain satisfactory 
measurements of a terrain tide due to lunar influences. 
The definite measurements of the amount of bending which 
a tide produces on a floor of a shallow dish-like sea bed 
puts the hydrographer in a position to calculate the differ¬ 
ence between what he observes in the rise and fall of 
the tide and what it would be if the bed had been abso¬ 
lutely rigid. 

Lastly, as to the seismologist who has tried to find the 
relationship between earthquake frequency and tidal load. 
So far as I know, this has not yet been shown. The 
reason for this is perhaps because we have not confined 
our attention to earthquake regions where the effect of 
tidal load was marked. 

The diagram (Fig. r) is a half-sized reproduction of a 
“ graph ” at Ryde. The flat crests and sinuses of the waves 
indicate that the tide lingers for a considerable time at 
“ high ” and lt low.” The reason for this is apparently con¬ 
nected with the fact that Ryde is approached by tides from 
two directions. One enters the Solent from the east and 
the other from the west, but at somewhat different times. 

Shide, Isle of Wight, July 5. John Milne. 
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ing from the yard and the mast, and not at all visible on 
the lower dark sail. I talked the matter over with several 
friends, and eventually Mr. C. Faraday Proctor jokingly 
suggested it was evidently caused by electrical discharge. 
We both took the idea in a sarcastic spirit; but very soon 
we realised that the suggestion was not so ridiculous, and 
was well worthy of serious consideration, particularly as I 
remembered that the weather conditions had been thundery 
during the two previous days whilst sailing up from Blyth 
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Photograph of Flare Streak, possibly due to Electric Discharge. 

to Holy Island. I then carefully examined other photo¬ 
graphs taken on the following day of boats in the harbour, 
and several of these showed evidence of the same effect. 

I enclose herewith three photographs. 

No. 1 (here reproduced) shows the keel boat just sailing 
out of the harbour, taken Tuesday, June 20, 5.30 p.m., 
looking south. 

No. 2 shows boat taken a few minutes later looking 
east. 

No. 3 shows boats in the harbour looking north, taken 
about 1 p.m. on Wednesday, June 21. In the sky above 
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all the masts are distinctly visible, pronounced white flares 
extending skywards. The photographs were taken on a 
Kodak film, exposure about one twenty-fifth of a second. 

On the Tuesday the wind was blowing fresh from the 
north-west, and on the Wednesday the wind was still 
fresher from the south-west. 

This note and photographs are being sent with the object 
of directing attention to the phenomenon, and with the 
hope of learning whether it has been noticed by others. 

Arnold Spiller. 

Northumberland Yacht Club, Blyth, July 5. 


Anhydrous Volcanoes. 

The cumulative evidence in Dr. Albert Brun’s “ Re- 
cherehes sur Texhalaison volcanique ” leaves very little 
doubt but that the explosive action in volcanoes is due to 
decomposition of compounds of C, N, Cl, F, &c., held 
dissolved in the glass of the lava. All the theories about 
volcanic activity must be revised, as pointed out by that 
author; but along with the disappearance of the theory 
attributing the explosive action to water, there must be a 
disappearance also of the theory of a hot interior of the 
globe, as a corollary following on Dr. Brun’s researches, 
if on no other grounds. For if a magma containing 
carbides, nitrides, &c., will explode with great violence if 
heated, then, supposing the earth’s centre were hot, a 
single volcanic vent would allow the whole of the 
volcanic magma contained in the earth to swell and boil 
over on to the surface of the earth. 

Accepting, then, Dr. Brun’s conclusions, the volcanic 
magma below the crust must be cold, and only when heat 
is applied to it, through movements in the earth’s crust, 
will the expansion take place and the volcano be formed. 
The gases given off from volcanoes, or expelled by heating 
obsidians to their melting points, are strongly reducing, 
and were, therefore, forced into the magma at a stage in 
the earth’s growth (on the planetismal hypothesis) when 
the surface was incandescent from the infalling of 
meteorites, and when the atmosphere consisted of gases 
carried to the earth in these meteorites, principally CO, 
C 0 2 , H, N, and CH 4 . The rock-silicates absorbing these 
gases gradually cooled down and were buried, and thus a 
supply of material was laid by from which the volcanoes 
of future ages could be formed. The absorption is more 
than mere occlusion, for an obsidian can be thoroughly 
weathered and absorb water throughout its mass, yet, when 
dried and then raised to fusion point, free chlorine can be 
given off, showing that the water cannot have had access 
to the storage chamber of the chlorine. Again, a granite 
powder may be sprayed with paraffin and heated to 
noo° C. The excess of paraffin burns instantly, but a 
certain portion is fixed by the silicates and remains as 
paraffin within the rock-magma up to the explosion point, 
when it is expelled with explosive violence. Actual paraffin 
can be distilled from the pitchstone of Arran. If 
paraffin can be retained in a magma heated to above 
iooo° C., it means that it has practically entered into 
chemical composition with the silicates. 

An obsidian retains some of the gases originally held in 
the magma, because it has cooled quickly; a certain time 
is necessary, even at fusion point, for the gases to be 
expelled ; hence a lava will continue to give off gases as it 
flows down the side of the volcano, although a large 
proportion has escaped in the chimney, and will still be 
found to contain gas when it has cooled completely. The 
solidified lava, if left long enough, will slowly give off 
gases, N, Cl, CO, C 0 2 , CH 4 , &c., but the life of a lava, 
before it becomes what Brun calls a “dead rock,” is 
probably thousands of years. 

There is certainly an analogy, if nothing more, between 
these results of Dr. Brun’s researches, and the properties 
of radio-active substances. Helium must have existed in 
the earth’s atmosphere when the surface was incandescent, 
for the same reason that it exists in the sun’s atmosphere 
to-day, and it is possible that certain substances had the 
power of causing it to enter into a sort of chemical com¬ 
bination with them, like the paraffin in the rock silicates. 
Existing in the lower layers of the earth’s crust near the 
centre, which I have given reasons to suppose is very little, 
if at all, above the temperature of outer space, these 
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substances would retain the helium frozen in them, as the 
chlorine, paraffin, &c., are frozen in the rock silicates, and 
they could retain the helium for indefinite periods. When 
some of these substances, however, are brought by the 
ordinary processes of ore-formation into the warmer 
regions of the outer crust, they would give off their 
helium. The difference between the way in which the 
helium is held in radio-active substances, and that in which 
the gases are held in rock-silicates, is shown by the fact 
that the rate of expulsion of helium is unaffected by 
temperatures available in the laboratory, whereas the gases 
can be all driven off from a rock-silicate at one time. 
There may be nothing in this, but it may reassure some 
who are alarmed at the rate of decay of radium and 
see no possible sources of replenishment. 

Ernest H. L. Schwarz. 

Rhodes University College, Grahamstown, June 12. 


The End of the Beagle . 

With reference to the letter in Nature of June, i, the 
following particulars of what I know upon the subject 
may be of interest. 

In the year 1863, at Hong Kong, a friend of mine 
purchased from the Government the dispatch gun vessel 
Beagle , which was at that time laid up, after being some 
years on the China Station. We had her thoroughly over¬ 
hauled and repaired, and renamed her The Stork (a 
sacred bird of the Japanese). I then took her over to 
Japan, to the ports of Nagasaki and Yokohama, for sale. 
She was visited and examined b}' the Japanese; but no 
sale was effected at the time, and I took her back to 
Shanghai. However, she was eventually purchased by the 
Japanese Government, and after that I have no further 
knowledge of her movements. 

The other Beagle mentioned in Nature was an old 
10-gun sailing brig, and I think there can be no doubt 
that she was the vessel in which Darwin made his scientific 
explorations. I see in the “ Encyclopedia Britannica ” 
that Darwin made his voyage in the Beagle in the years 
1832 to 1836, several years before the Beagle that I com¬ 
manded was built, so I presume that settles the matter. 

H. C. Shoosmith. 

54 Billing Road, Northampton, June 23. 

[The second line of the “ Voyage of a Naturalist ” 
describes the Beagle as a 10-gun brig. The vessel was 
barque-rigged, and is believed to have been about 280 tons. 
—Ed. Nature.] 


The Osmotic Pressure of Colloidal Salts. 

In reference to the interesting letter of Dr. Hardy, pub¬ 
lished in Nature of June 29, I should like to state that 
work on similar lines has been proceeding in this labora¬ 
tory during the last year and a half. We have been 
investigating the general subject of “ membrane-equilibria ” 
and “ membrane-potentials ” in the case of non-dialysing 
electrolytes. An informal note on the principles involved 
in these investigations was read by me before the Physio¬ 
logical Society in December, 1910. Some time ago a 
paper dealing with the theory of these equilibria and 
potential-differences was sent to the Zeitschrift fur 
Elektrochemie. In this paper, which is already in type, 
Dr. Hardy will find that I have arrived at equations 
expressing the membrane-potentials which are practically 
identical with the equation given in his letter. We propose, 
therefore, to continue our investigations on the subject. 

F. G. Donnan. 

Muspratt Laboratory of Physical and Electro- 
Chemistry, University of Liverpool, July 1. 


The Date of the Discovery of the Capillaries. 

Dr. Fraser Harris is quite correct in stating that 
Malpighi (working with Charles Fracassati) demonstrated 
the existence of blood capillaries with the microscope in 
the year 1660. The two letters to Joh. Alph. Borelli 
announcing the discovery were published in folio at 
Bononia (Bologna) in 1661. This is now a rare tract, and 
not usually quoted. It is, however, doubtful whether 
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